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Purpose

Understand the basic behavior of a silicon strip
tracker irradiated with a radioactive source.

Introduce to the basic elements of
data acquisition system for a silicon strip sensor.

Perform analysis of the clusters in the acquired data.



How to proceed: summary

Did you had the required trainings ? Are you wearing your personal dosimeter badge ?

At the beginning take a look at the setup:

Be sure that the source is closed and not on the box.

Be sure that all the voltages are off , then open the box, check the connections.
During the inspection of the setup take note of the id of the strip sensor and of the
type (N type or P/Y type)

With the box closed, the source away and closed, start switching on

everything, starting the program.

Do 3 times a fast pedestal scan with 0V bias, 150Vbias and 300V to see how the noise
change.

Perform a pedestal/data run at 300V bias
If there is still time perform also:

Perform a pedestal/data run at 200V bias
Perform a pedestal/data run at 100V bias

Do the data analysis and some plots changing the cuts on the "signalcut" value.



Inside the box

Windows on the top of the box covered by tape
Readout chips

Silicon strip

Scintillator and photomultipliers for the trigger signal (under the strip sensor)

Fermilab 13th-24th February 2012



Details

Low Voltage
ON/OFF

K237 switch ON/OFF
K237 ENABLE/STAND-BY for bias voltage
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Experimental Setup

Radioactive Source (closed)

Box (closed) with the sensor inside Windows covered by tape
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Detail High Voltages rack

Scope on/off
P / Scaler display

Pulse switch NIM crate High Voltage

External/auto j . e
o
Delay switch =i
Phototubes
High Voltage
on/off
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Trigger

ARCS Trigger Logic

Scope Level Adopter
Pulse Generator Scope
Phototube-1
) Neg Out
15V 500
AND - —O © Term
NIM TTL o D
D Counter
Phototube-2 .
@)
Scope EXT Delay ARC TI"Ig
Trig
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Procedure for ARCS Source Test

Login on the controller desktop (if not already done)

Turn on power the two low voltage power supplies, the digital scope
and the phototubes. The voltage set of the phototubes have to be 1.1kV
Turn on the K237 and be sure that is in stand-by.

Double click Shortcut Arcs8 0.exe on Desktop to start ARCS.vi program
(upper right corner of the screen)

You will see on the scope four pulses: two for discriminated phototube
signals, one for their coincidence and one for the delayed signal for the
ARCS trigger.



ARCS Source Test

Turn on K237 : pay attention to the polarity:
Positive for N Type
Negative for P/Y Type

On ARCS.vi program:
Hit the clear arrow on top-left to start ARCS
dag.

You will see green frame around 00000100 e e i
once the initialization is complete. 4' | T —— : |
Otherwise, there is a problem. P |

Hit “Continue” to see “Hybrid 1 ID” circle is seonmmninn N |EECENE

green e i

Type sensor name in box: e.g. Dl

FZ320N_03_MSSD_2 < | B

The hybrid at hybrid port 1 was
successFully initialized
The 12C addresses of HYBRID 1 are:

APV 40 42 48 44
PLL: B8 8A 6C 8E

g ”
Hit Set ID” box. Now you 'have program S—
running and you see the picture in the next T e TR

page.
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ARCS Source Test

Additional Controller
MUX & PLL Errors
APY & Boards Data Display

DAQ:

active " stopped

APY Display:

scivs WP sppna
Data Length:

imb)

) I 1 2
0 10 a0 w0 40 s;

Data Correction:

! no correction l

Program Running

FE Sensor Temp. ['C]

IND Sensar

FE Env. Temp. [C]

FE Rel. Humidity [Z]

Sensor
tomp

-

Physik HIl B

Qmmn_itm _m

Ith([8RCFE] (25
i el

0

i

Pipe: | 100
268+,
=

disordered ,Qmiesed

Fermilab 13th-24th February 2012

11



ARCS Source Test

You can do a quick check on pedestals:

On Tab DeepTest, hit Start Ped Noise run to see the pedestals (red plot)
and the noise (blue plot).

Noise level should be about 2.5 counts.
Repeat this test using 100V, 200V and 300V as bias values

Setup Temp - Setup Hum HY
ID |FZ320N_07_MSSD_ B o it

WY o0 ledkane 400 Wikeinio ROOT fie - }:‘1 !H ﬁ |
Pedestals & Noise & CM | Pipeline | Pulse Shape | LED | Pinhole | Gain | Backplane | IV Curve | o €0 v [Physik B}

Dec . Inv Off Median
Peak W lnvOn . Mean .
Pinhole < @ HTD < vers low Neise < (8 D] @ BT < heanny < @ B
Pedestal & Noise: {PA-Sen open)
Noise Haw Hoise RN P destals Bad Channel =+
12 40 60 8D 100 120 140 160 10 200 220 240 %0 20 300 T0 M0 IO 0 400 420 440 460 480 5005
%0
£
i
2
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ARCS Source Test

Set K237 to the desired voltage:

+300/4+200/+100 for 300 micron thick N-type sensor,
Or

-300/-200/-100 for P or Y-type sensor.

On ARCS.vi Program’s “Monitor Tab”, go to Additional Controller Tab:
Hit LED Button

1

Then disable “Auto Trigger mode”

“ H ” AL, 2! a =" = e e - FE Rel. Humidity [%]
Er.1a ble “External Trigger | | e RWTH
Hit Transfer o e N e
Hit Exit ol - ]

1
0" Hybrid 1
Temp

-
1 .
0 OnChip o
| Loak Sich W
0-

Monitaing
|1 [Hz)
i]san

Assignment Information
about additional controllers

Show Hybrid
Info
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ARCS Source Test

On ARCS.vi Program’s “Monitor Tab”, go to APV & Boards Tab
Hit Trigger button, choose “external trigger”
Hit Apply then Exit

Additional Controller FE Sensor Temp. [*C] FE Env. Temp. ['C] FE Rel. Humidity [Z]
MUX & PLL s I & | Physik Ill B

APV & Boards = —
monitor *m manitor
Trigger Settings - IhIARCFE) 25 v

internal trigger ¥

DAC high byte low byte
Offsets £ ST 6 F——

¢
cor B 4 Appl
ADC Clack Adjust [1.7 nsk spacer 5 N

Board Properties:

APV Properties:

APV

Reset 101] | fedister

g ) 8
)

T T T T T T T T T T T T T
12 0 10 0 3 40 50 a0 80 100 110 120 130 1

@
Channels
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ARCS Source Test

ONLY For Y and P Type (Not for N, settings for N-type are defaults):
On ARCS.vi Program’s “APV & Boards Tab”, go to “APV RegisterTab”
Set Mode =5
Hit Transfer to All addresses
Hit Exit

Additional Controller File Edit Operate Tools MWindow Help
MUX & PLL Errors
APV & Boards | Data | DfFGIPLIEREES AFY 25 register onsloy

S no monitor

Ith[ARCFE) 2.6

Mode VO
100 150 200 255

Board Properties:
Latency g
§ = 100 150 200 255
DAC IIPRE : R Values
Offsets = : 100 150 200 285 Set Default Values
IIPCASC T . =

= i 100 150 200 255
[IPsF : i
ADC Clock Adjust [1.7 nsl: ! = 0

; ISHA 5 T —

! ! 0 50 100 150 200 255 Values

: ta File
ISSF L

_| 0 50 100 150 200 255 Maritoring
IPSP 8 LU H:
| | 050 00 s 200 25 jlitaniien 111 ]

Transfer to 3 15413
|IMUXIN single address i

JCRERE R Transter to ol
addresses

5000 50 200" 255

hex

50 o0 150 200" 25 Vakes

-
[
S

e

ISPARE

R
=

W

APV Properties: _'CAL
YFP Error Indication

|1 R EE RN CR R ]
i L | 50 100 150 200 255
Trigger . . 22 2 —

WFS o [T

’ ERSTRTTeRTT
: t _| 50 150 200 255
Reset 101 VPSP -
12: |

.

50 150 5

CDRY

50 150 200" 245

50 150 255

CSEL

50 150 200 25

SR R

MUXGAIN

Fermilab 13th-24th February 2012 15



ARCS Source Test

Place the source on top of the Aluminum shell, above the sensor
Set the Pulse Generator to EXT/SP on Frequency switch
Set the delay to ~305 ns using the Delay switch of Pulse Generator.
Watch the pulses on the scope to see the delay value.
You should see the hits on the ARCS display window. Maximize the hits by adjusting the delay.

Additional Controller FE Sensor Temp. [C] FE Env. Temp. ['C] FE Rel. Humidity [%]

LB
| MUX & PLL Errors lNu Sensor J27 |35 Physik lll B
= | tobid v anc Fe) BB SN | monior =1, no monitor

vizs S Ith[AACFE] (2.5 v
Board Properties: f1.25 1- 5 1
= - V125
- -

APY & Boards Data Display

25
100
0328

F-3

DAC 2

Offsets

i 0
V250 .

Temp

01 - | %Z i
ADC Clock Adjust [1.7 nsl: b i 0 umup“
‘ o o

' Check the rate is
ST — Between 10 -20 Hz
Check on the scaler display also

APY Properties:

Trigger l APV

Reset 101] | Redister

12C Scan

Reassign |
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ARCS Source Test

To record the data, either for Pedestal or Source run:
On ARCS.vi Program’ “Monitoring” tab, go to “Data” tab

Set # events to 5000

Press enter

Hit “Write Raw ASCII data”’Observe the number of events

recorded. Recording will stop. Data file will be saved in:

S: /ARCS Data/HPK_2011
with name:
Raw_Data_FZ320N_03_MSSD_2.dat
(sensor ID typed in earlier in the name)

When done, rename this file (before starting another run)
Raw_Data_FZ320N_03_MSSD_2_ Pedestal _300V.dat
Raw_Data_FZ320N_03_MSSD_2_ Source_300V.dat
Raw_Data_FZ320N_03_MSSD_2_ Pedestal _200V.dat
Raw_Data_FZ320N_03_MSSD_2_ Source_200V.dat
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ARCS Source Test data analysis

IF required:
Hit “ABORT” on the ARCS.vi to end the run.

When finished copy the required files in a USB memory and start
the analysis.

log on the analysis laptop



Data analysis

There are four scripts to run in Root. Each script (except langaus.C) needs to be edited
to have the appropriate data file with its location: (see info.txt file for more detail)
After made the required modification

*Run “dat_to_root_bkg.C”

-on Pedestal Raw data. It produces a .root file with the name as the pedestal data file.
At the End it will shows a plot wit the pedestal distribution versus channels like this.

| Raw_Data FZ320N_07_MSSD_2 300V_ped 76 test ADC Counts vs Channel | Enfres LU |
204

180
180
148
124
1040

an WWUH.. Wi
: i SR

L11]

Al

20

1
uﬂ 104 i) 304 e 1] S04

| Raw_Data FZ320N_07_MSSD_2 300V _ped 76_test ADC Counts v& Channel | Eriirioz ELL O |

ap

a8

an

(1]

T

I|I.|-I'P|IIII|IIII|IIII|IIII|

-3

| ! il
304 Aand 508

gk
&



Data analysis

- Run “dat_to_root.C” on your Source Raw data file. It produces a
“.root" file with the name as the source data file.

At the End it will shows a plot wit the signal distribution versus
channels.

[Raw_Data_FZ320N_07_MSSD_2 ADC Counts vs Channal | [Emmes STIWO Y

2040

180
180
148

Here the signal of the

e Source starts.

= ——ww.___ I1he beginning channel number
to be set as parameter in
signal_CheckRun.C

have to be close to this number

[ Raw_Data FZ320N 07 MSSD_2 ADC Counts vs Channal |

I|II-UJ'I‘III|IIII|IIII|IIII|IIII|III

il
S04

B
Bk
£
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Data analysis

‘Run " langaus.C". It sets up some fit parameters and produce a
dummy plot. Ignore this plot.

‘Run "signal_CheckRun.C". It produces some histograms. One of which
is the clustered signal with a langaus fit.

You need to set four parameters in this script. One is “istart” which
sets the starting channel for a particular region on the sensor. The
other is the "signalcut” which is the cut value in ADC counts for the
data on each channel. It can be "signalcut” =5, 6 or 7 depending upon
the sensor type.

*The other two parameters are the names of the signal and pedesta
rootfiles, that have to be written under the line “first file".



| R4:Clustered Signal | h63
Entries 1470
C Mean 17.05
0 RMS 8.082
. 321 ndf 49.49/ 29
C Width 0.6131=0.0770
10— MP 13.51:0.24
E Area 1500+ 40.8
C GSigma 5:3.2
ﬂﬂ_—
-ﬂ]_—
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Plots

| R1:Clustered Signal | hé

Entries 29

o Mean 27.19

RMS 11.54

721 ndf 5.72/17

i Width 5:28

MP 20.78=4.04

Area 54.05=11.44

5 GSigma 5:35

il
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-

Here some plot of the clusters and the
distribution of the clusters in the channels.

Compare the clusters for different bias
voltages

Try to see what happen when you change
the "signalcut” value.

Other plots to suggest ? Have FUN !
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